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1
SIGNATURE STACKER

This application is a continuation of application Ser.
No. 07/410,013, filed Sep. 19, 1989, now abandoned, 5
which is a continuation of application Ser. No.
07/303,056, filed Jan. 27, 1989, now abandoned, which
1s a continuation of application Ser. No. 06/595,239,
filed Apr. 2, 1984, now abandoned.

- FIELD OF THE INVENTION

The present invention relates to a novel signature
stacker for providing uniform and accurate counting
and stacking of signatures through use of a bucket drive
of simplifted design and for providing a novel turntable
cooperating with independent non-rotating pusher
means for forming compensated stacks.

BACKGROUND OF THE INVENTION

Signature batches are typically formed by moving a 20
bucket into a signature stream to intercept and collect
signatures thereon until a batch of the desired number of
signatures have been collected, at which time another
bucket 1s moved into the signature stream and begins
the signature collection anew.

The batch of signatures collected upon each bucket is
delivered to a turntable. Since the thickness of the sig-
nature 1s greater along its folded edge, it is typical to
form compensated stacks of signatures each comprised
of a plurality of signature groups called batches, with
the folded edges of the signatures in each batch dis-
placed by 180° relative to the folded edges of the signa-
tures in the adjacent batch, to compensate for the un-
even stack height otherwise encountered in uncompen-
sated stacks.

A compensated stack is formed by delivering one or
more batches, each having a predetermined count of
signatures, to the stacker turntable. After delivery of
the first batch and prior to the delivery of the next
batch, the turntable is rotated through an angle of 180°
in readiness for receipt of the next batch. This operation
continues until-the desired number of batches have been
debvered to the turntable, at which time a pusher rod is
activated to remove the completed compensated stack
from the turntable and to deliver the stack to a cooper-
ating conveyor for subsequent handling. The turntable
need not be rotated after the compensated stack is re-
moved from the turntable.

The signature stream typically enters into the signa-
ture stacker with the signatures arranged in overlapping
tashion, folded edges forward. A sensor of either me-
chanical or optical type senses incoming signatures
typically by detection of the folded edge. A count signal
developed by the sensor is applied to a counter, which
counts the signatures sensed by the sensor.

Each one of a plurality of chain driven buckets is
selectively consecutively latched in the “home” posi-
tion in readiness for an intercept operation. The bucket
i1s typically sprint-mounted to the chains and the spring
1s charged when the bucket is latched in the “home”
position. On reaching a predetermined count, the
bucket latched in the ‘“home” position is unlatched
whereupon the forces of the charged springs rapidly
urge the tines of the bucket into the signature stream,
causing signatures t0 be collected upon the bucket re-
leased from the “home” position.

As signatures are collected on the bucket, the bucket
moves downwardly and ultimately drops out from be-
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neath the completed batch of signatures allowing the
batch of signatures to fall upon the turntable.

A pair of upright side walls extend from opposite
sides of the rotatable turntable to aid in the formation of
a neat stack.

When the compensated stack comprised of one or
more individual batches is completed, the stack is re-
moved from the turntable of one conventional appara-
tus by one of two pusher rods arranged at opposite ends
of a chain drive arranged beneath the stacker platform.
The stacker platform is comprised of two platform
halves spaced apart by a clearance gap through which
the pusher bar moves to discharge the compensated
stack from the turntable and on to a cooperating con-
veyor. The push rod and push rod drive assembly rotate
in unison with the stacker turntable requiring large
forces for both accelerating and decelerating the turnta-

ble and push rod assemblies and their rotation and dis-
charge mechanisms.

BRIEF DESCRIPTION OF THE INVENTION

The present invention is characterized by providing a
stacker apparatus including intercept, turntable and
discharge mechanisms which are distinguished by their
simplified design, yielding rugged, reliable service.

The bucket advancing assembly comprises a pair of
chains each entrained about a pair of drive sprockets
and a pair of driven sprockets. The drive sprockets are
rotated about a first common shaft rotated about a sta-
tionary axis and driven by a drive motor. The driven
sprockets rotate about a second linearly movable shaft.
A spring assembly normally urges the second linearly
movable shaft downwardly and away from the first
shaft to maintain the bucket chains under the desired
amount of tension.

Each bucket is provided with cam follower rollers
which engage cams arranged at the upper end of the
bucket path to urge the bucket and hence the chain
outwardly and away from the drive sprockets as the
bucket moves about the drive sprockets towards the
“home” position, urging the driven sprockets and lin-
early movable second shaft upwardly toward the first
shaft and against the biasing force of the spring assem-
bly, charging these springs and thereby applying a bias-
ing force upon the last-mentioned bucket through the
drive chains when the bucket is latched in the “home”
position.

The cam follower rollers are latched in the “home”
position between a stationary angle arm and a cooperat-
ing swingable piston-driven latch, which is initially
positioned next to the angle arm and is driven away
from the angle arm and the cam follower roller at the
proper moment to enable the unlatched bucket to move
downwardly and inwardly in a rapid fashion, in order to
move into the signature stream and thereby terminate
the flow of signatures to the bucket previously collect-
ing signatures and cause signatures to be collected by
the bucket just released from the “home” position.

The springs provide detent energy to hold the bucket
in the latched position. When the bucket reaches the
intercept position, the springs relax somewhat. If the
latched bucket attempts to displace itself from the inter-
cept position, this tends to cause the springs to re-com-
press. However, the bucket displacement cannot over-
come the present spring force thereby retaining the
bucket 1n the intercept position.

Certain prior art structures utilize a spring loaded
shaft to maintain the chain tension required to move and
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support the buckets during stacking and to compensate
for chain wear. Such prior art structures also require
additional mechanisms, usually incorporating additional
springs, to provide detent energy and to provide inter-
cept energy.

The present invention incorporates a design which
accomplishes all of the above functions while eliminat-
ing all such additional mechanisms. Thus one spring
action compensates for chain wear, maintains proper
tension for moving and supporting the buckets, provid-
ing the requisite detent energy and providing intercept
energy.

‘The upper cam assembly includes a travel limiting
plate which lies in the path of the bucket cam follower
and 1s adjustable to adjust the position occupied by the
free ends of the bucket tines when they move into the
signature stream at the time the cam follower strikes the
travel limiting plate.

The drive chains driven by the stacker motor ad-
vance the bucket receiving signatures after a predeter-
mined delay, causing it to move off of the travel limiting
plate and thereafter move downwardly along a substan-
tially linear path toward the driven sprockets.

The bucket rotates from an inclined orientation sup-
porting the signature batch toward a non-supporting
withdrawn position at an angular velocity which ini-
tially allows the higher edge of the signature batch to
catch up with the lower edge, assuring that the signa-
ture batch is aligned substantially horizontally as it
moves through the free-fall region after having been
released from the bucket and until it is deposited upon
the stacker turntable, or upon the last signature stack
previously deposited upon the stacker turntable.

Zero-force cams are positioned adjacent to the path
of the downwardly moving bucket, and are each en-
gaged by the cam follower of a bucket receiving and
collecting signatures at about the same time that the
next bucket coupled to the drive chains approaches the
“home” position. The zero-force cams exert a force
upon the engaging bucket to substantially eliminate the
effect of a variable batch weight, which the bucket
presently receilving signatures may otherwise exert
upon the pulling tension of the drive chain to thereby
prevent any deviation of the release force exerted upon
the bucket now approaching the “home” position, due
to the number of signatures deposited on the bucket. In
the absence of the zero-force cams, a larger (ie.,
heavier) batch will cause greater chain tension and
more Intercept energy and, therefore, a quicker inter-
cept motion than would occur with a smaller batch.
The zero-force cams thus assure exertion of a uniform
intercept energy upon the bucket released from the
“home” position, regardless of the batch size (and,
therefore, the batch weight) of the bucket presently
collecting signatures. |

As signatures are collected upon a bucket, oscillating
paddles, which are driven by the stacker motor, jog the
sides and back edges of both the accumulating and col-
lected signatures to move the signatures into proper
alignment, thereby assuring the formation of a neat
batch on each bucket. The paddles are reciprocated at a
constant rate or at a rate related to the flow rate of
signatures entering the stacker infeed section. The pad-
dles are driven by the principal drive motor preferably
through a gear box.

A timing gear is mounted upon the bucket drive shaft
and a cooperating sensor senses rotation of the timing

gear t0 generate pulses utilized by a microprocessor-
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4

based controller to precisely track the movement of
each bucket and cooperates, together with a home
switch which senses the “home” position of each
bucket, to precisely monitor the position of each bucket
as it moves downwardly from the “home” position
towards the drop-out position.

The drive shaft driving the bucket chains is selec-
tively coupled to the stacker drive motor through an
electromagnetic clutch. An electromagnetic brake is
coupled to the opposite end of the drive shaft and coop-
erates with the clutch to enable the buckets to be
abruptly halted and restarted.

The controller utilizes these components for assuring
the neat stacking of the proper number of signatures
upon each bucket. More specifically, after intercept,
there is a brief pause in the drive imparted to the bucket
chain, enabling the last signature to be properly depos-
ited on the previous bucket receiving signatures.

Depending upon the height of a batch, which is a
function of paper thickness, the number of sheets per
signature, the number of signatures, and signature feed
rate, the controller operates the bucket receiving signa-
tures to pause preferably at two or more staring loca-
tions along its downward movement, typically halfway
between intercept and drop-out and three-quarters of
the way between intercept and drop-out. The controller
examines the signature count at each staging position of
the bucket to assure that one-half of the signatures in the
desired batch and three-quarters of the signatures in the
desired batch have been counted by the signature
counter when the bucket reaches the half and three-
quarter staging locations, respectively. The time inter-
val that a bucket is held in the staging position is vari-
able in length and is a function of signature thickness,
signature feed rate and other variables and is utilized to
assure proper, neat stacking of signatures on the down-
wardly moving bucket. For example, if one-half of the
signatures of a batch have been counted when the
bucket reaches the half-way staging point, there will be
no delay. Conversely, the delay will be increased as a
function of the number of signatures yet to be counted
to complete the one-half batch count.

Staging may be accomplished either by synchroniz-
ing positions of the stacker section with coordinated
status of the signature count or by synchronizing incre-
ments of stacker motion with coordinated paper count
Increments.

The turntable assembly in the preferred embodiment
comprises a split turntable in which the turntable halves
are spaced apart to form a center gap and are each
provided with gear sections formed from a split gear,
which gear sections are “selectively driven by at least
three upper planetary gears arranged at spaced intervals
and which in turn are driven by three associated lower
planetary gears engaged by a common sun gear which
In turn is rotated by means of an air-driven piston assem-
bly.

The lower planetary gears may be driven by a chain
or belt. The upper planetary gears may also be driven
by a chain or belt. Alternatively, the upper split gear
may be driven by a chain or belt engaging the split gear.
‘The chain or belt may be entrained about a pair of gears
or pulleys, one of which is driven.

Each of the turntable halves of the split turntable is
rolitngly supported by a plurality of carrier rollers ar-
ranged at spaced intervals along a curved mounting
member, said carrier rollers being rollingly received by
a stationary, circular split carrier track comprised of
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track halves arranged on opposite sides of a center gap.
The gear sections are selectively engaged by the three
aforementioned upper planetary gears causing the turn-
table halves to move from one track to the other
thereby “rotating” the turntable and hence the signa-
ture stack thereon through an angle of 180°, The tracks
distribute the weight of the turntable over a large area,

reducing the local forces exerted upon the supporting
track.

A stationary mounting positioned beneath the mov-
able turntable halves supports a drive sprocket mounted
upon a common shaft and three driven sprockets
mounted to rotate about a common axis parallel to said
common shaft. A first chain is entrained about one of
the drive and one of the driven sprockets, and a second
chain 1s entrained about the remaining driven sprockets.
A pair of push rods arranged at equi-spaced intervals on
sald chains are each movable through the gap between
the turntable halves to push a stack off of the turntable,
out of the stacker and on to a conveyor for subsequent
handling. The pusher assembly is mounted indepen-
dently of the turntable and is mounted upon a stationary
structure, significantly reducing the mass of the turnta-
ble movable members and the components which rotate
with the turntable. Sensor means cooperating with one
of the planetary gears is utilized to assure that the turn-
table 1s in the proper position before the pusher rod is
moved. The turntable center gap is centrally located
and the pusher rods move along its center line to assure
ejection of a bundle without skewing the bundle as it
leaves the turntable.

The adjacent ends of the split turntable halves form-
ing said gap are curved, forming an enlarged gap entry
area to provide adequate clearance for the pusher rods
as they enter said gap, and thereby allow for some dis-
placement of the turntable halves from their desired
position, without interfering with the movement of the
pusher rods through said gap.

The turntable side walls, which engage the signatures

along opposite parallel sides, may be provided with
spring loaded gates to prevent linear movement of sig-
natures in a direction parallel to the sidewalls during
rotation of the turntable.

Anti-backlash assemblies each exert a force on the
turntable drive train to take up any clearances between
the gear teeth and the drive train. The anti-backlash
assemblies also absorb the impact energy developed
when the turntable is halted and further provide some
starting energy. Pusher rod gates arranged between the
turntable halves maintain proper orientation and posi-
tioning of the turntable halves relative to one another,
and assure that the forces moving the turntable halves
are substantially equally balanced.

The microprocessor-based controller is utilized to
mnitiate movement of the pusher rod or turntable as a
function of drop distance required of the last signature
batch delivered to the rod of previous batches on the
turntable, 1n order to initiate movement of the pusher
rod or turntable at an earlier point in time as the drop
distance decreases.

The timing gear and a top of batch sensor are em-
ployed for determining batch thickness and individual
signature thickness by moving the bucket containing a
completed signature batch upward to a point below the
top of batch sensor and then backing off from that posi-
tion to provide a thickness measurement when the top
of batch sensor is released by counting the number of
puises developed by the timing gear, converting the
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count to a distance value, based on the knowledge of
the distance moved per pulse to determine baich size
and with knowledge of the signature count dividing the

distance by the signature count to obtain the individual
signature thickness.

OBJECTS OF THE INVENTION AND BRIEF
DESCRIPTION OF THE FIGURES

It 15, therefore, one object of the present invention to
provide a novel stacker section for forming neat signa-
ture stacks of a precise count and for delivering said
stacks to a stacker platform, said stacker section utiliz-
ing a spring biased movable sprocket assembly which
provides the functions of maintaining optimum tension
upon the drive chains of the stacker section, assuring
positive detent action and drop-out of the chain-driven
buckets and providing a consistent uniform acceleration
force for rapidly moving each bucket from the “home”
position 1nto the intercept position for intercepting and
receiving a signature stream.

Another object of the present invention is to provide
a novel stacker section for signature stackers and the
like, having cam means for moving the bucket and
stacker drive chains outwardly and away from the nor-
mal chain path to charge a set of springs and means for
latching the bucket in the home position and maintain-
ing the springs charged preparatory to release of the
bucket for abruptly intercepting the signature stream.

Still another object of the present invention is to
provide a stacker section having means for adjusting the
intercept position of a bucket as it is released from the
“home” position.

Still another object of the present invention is to
provide a novel stacker section for use in signature
stackers and the like having simplified and reliable
means for orienting a signature stack for a controlled
free-fall delivery of the signature stack from the in-
clined stacker section to the horizontal turntable.

Still another object of the present invention is to
provide a novel stacker section for use in signature
stackers and the like having cooperating cam and cam
follower means for counteracting the weight of a stack
of signatures upon a bucket to assure that the force
imparted to each bucket about to be unlatched from the
“home” position is consistent and uniform.

Still another object of the present imvention is to
provide a novel stacker section for use in signature
stackers and the like including a microprocessor-based
controller for providing variable length pauses during
the movement of a stacking bucket at predetermined
stages as the bucket moves from the “home” position to
the drop-out position for assuring optimal delivery of
the signatures to each bucket, thus assuring the forma-
tion of a neatly stacked batch.

Still another object of the present invention is to
provide a novel turntable assembly for use in forming
compensated signature stacks in signature stackers and
the like, comprising a rotatable split turntable and a
push rod assembly, each independently mounted upon a
common frame, wherein the rollingly mounted split
turntable assembly moves independently of said push
rod assembly.

Still another object of the present invention is to
provide a novel turntable assembly for use in forming
compensated signature stacks in signature stackers and
the like and comprising split turntable halves each in-
corporating a split gear rotatable by synchronously-
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driven planetary gears for causing the platform halves
to rotate after receipt of a signature stack.

Still another object of the present invention is to
provide a stacker turntable comprised of rollingly
mounted turntable halves for distributing the weight of 5
the platform halves over a large area and thereby pro-
viding a sturdy, reliable support.

Still another object of the present invention is to

provide novel turntable means for use in forming com-
pensated stacks in signature stackers and the like and 10
including controller means for initiating operation of

the turntable and/or push rod assembly as a function of
the drop distance of a batch delivered from the stacker
section of the turntable. |

Still another object of the present invention is to
provide novel control means for use in a signature
stacker for forming compensated stacks including
method and apparatus for controlling the signature
stacker to form neat batches.

The above, as well as other objects of the present
invention, will become apparent when reading the ac-
companying description and drawing in which:

FIG. 1a shows a side elevation of a signature stacker
embodying the principles of the present invention.

FIG. 16 shows a front elevation of the signature
stacker of FIG. 1a with a portion of the stacker re-
moved to show the infeed and turntable assemblies.

FIG. 2 1s a side elevation of the upper part of the
signature stacker showing the stacker section and input 30
conveyor in greater detail.

FIG. 2a shows a side elevation of the stacker section.

FIG. 2b is a rear elevation of the stacker section of
FIG. 2a.

FIG. 2¢ is a detailed perspective view of one of the
bucket assemblies shown in FIG. 2a.

FIG. 24 1s a perspective view of the latch assembly
shown in FIG. 2a.

FIG. 2e is a side elevational view of the latch assem-
bly forming part of the stacker section of FIG. 22 and
showing the latched and unlatched positions.

FIG. 2f'is a plan view of an upper sprocket in the
stacker section of FIG. 2a.

F1G. 2g is a perspective view of a paddle assembly.

FIG. 24 is a top view of the paddle assembly of FIG.
2g.

FIG. 2h-11s an enlarged view of a portion of FIG. 2A.

FIGS. 2/ and 2j show perspective and top views of an
alternative paddle assembly.

FIG. 3a is an elevational view showing the turntable
assembly of FIGS. 1a and 15 in greater detail.

FIG. 3b shows a top plan view of the turntable assem-
bly of FIG. 3a.

F1G. 3c shows a detailed perspective view of the gear
train for rotating the turntable halves.

FIG. 3c-1 shows an alternative drive arrangement for
the turntable.

FIG. 3d shows a pneumatic circuit for operation of
the turntable assembly of FIGS. 2a and 3b; the drop-out
latch of FIG. 1a; and the latch mechanism of FIG. 2d. 60

FIGS. 3e and 3f show the anti-backlash assembly
forming part of the turntable assembly of FIG. 3a.

F1GS. 3g and 34 respectively show detailed top plan
and side elevational views of the stationary supports for
the turntable assembly of FIG. 34, and which are also 65
shown in FIG. 1a.

FIG. 3i shows a detailed plan view of the turntable
halves of FIG. 3c.
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FIG. 3j 1s a sectional view of the turntable halves
looking in the direction of arrows 3j—3; of FIG. 3i.

FIG. 3k 1s a detailed view of the brush assemblies
employed in the turntable of FIG. 3i.

FIG. 3/ is a detailed view showing the latch gates
employed in the turntable assembly of FIG. 3a.

FI1G. 42 shows a simplified diagram of the micro-

processor-based controller for operating the apparatus

of FIG. 1a.
FIG. 4b is an elevational view showing bucket move-

ment through the stacking region and which aids in
understanding the staging routine.
FIGS. 4¢ and 4d show flow diagrams of the functions

performed by the microprocessor-based controller of
FIG. 4a.

DETAILED DESCRIPTION OF THE
INVENTION

FIGS. 1a and 16 show a stacker 10 embodying the
principles of the present invention and comprised of an
Input section 12 receiving a signature stream moving in
the direction of arrow 14 which enters input section 12,
moving between closed-loop conveyor belt assemblies
16 and 18 which form a tapering entry throat T for
receiving the signature stream.

A sensor 20, which may be of the type described in
U.S. Pat. No. 3,702,925 issued Nov. 14, 1972, is ar-
ranged in the position shown so that its sensing member
20a 1s engaged by the folded forward edge of each
signature to develop counting pulses which are coupled
by cable means (not shown) to the controller 24 ar-
ranged within a compartment 26 in stacker 10 for con-
trol purposes, as will be more fully described.

A guide 22 guides the signatures as they leave the
outfeed end of conveyor assemblies 16 and 18 and move
toward a bucket assembly 30, to be more fully de-
scribed. A speed sensor 23 senses teeth of gear 25 rotat-
ing under control of chain 57 (see FIG. 2) to develop
pulses. These pulses represent motion of the signatures
and are delivered to the microprocessor to determine
the actual hinear speed of signatures delivered by the
infeed section to the stacking section and the speed of
movement of the signatures. The sensor need not be
employed in a constant speed stacker.

A plurality of bucket assemblies 30 are mounted at
spaced intervals along a pair of closed loop drive chains
32 and 34. In the preferred embodiment, the drive
chains 32, 34 support three buckets 30, 30’ and 30",
arranged at spaced intervals therealong.

Noting also FIGS. 2, 2a and 2b, which show the
batch forming (i.e. stacking) section 28 of the stacker in
greater detail, it can be seen that the batch forming
section 28 is comprised of a pair of plates 36, 38 main-
tained in spaced parallel fashion by means of spacer
plates 40 and 42 secured to plates 36, 38.

The upper ends of side plates 36 and 38 (FIGS. 2, 2b)
are each provided with elongated horizontally aligned
slots 36a, 38a for receiving a drive shaft 44 carrying
sprockets 46 and 48 for driving chains 32 and 34 respec-
tively. Shaft 44 is freewheelingly mounted in bearings
50 and 52 secured to plates 36 and 38 respectively.

Stacker 10 is provided with a drive motor 54 (FIG.
2), whose output is coupled to gear reducing means 56.
A drive sprocket §8 couples drive to a driven sprocket
60 through drive chain 62. Electromagnetic clutch 64
selectively couples shaft 44 to driven sprocket 60 under
control of the microprocessor-based controller 24
housed in compartment 26. An electromagnetic brake
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66, also under control of controller 24, provides means

for abruptly halting the chains 32 and 34 and hence the
buckets 30.

Lower sprockets 68 and 70 are mounted upon shaft
72 which is slidably mounted within the downwardly

facing slots 365, 385 in each of the side plates 36 and 38.

Shaft 72 (F1G. 2b) is generally cylindrical and is
provided with a flat surface 724 supporting a rectangu-
lar-shaped plate 74 secured thereto. A similar plate 76 is
secured to the underside of cross piece 42. Plates 74 and
76 are each provided with a plurality of circular-shaped
recesses 74a, 76a, arranged in cooperating fashion as
shown best in FIG. 25, for the purpose of receiving and
supporting the opposing ends of helical springs 78-1
through 78-4, which springs normally urge movably
mounted shaft 72 downwardly and away from plate 42
and hence away from shaft 44 to maintain the drive
chains 32 and 34 under proper tension, as well as pro-
viding a plurality of other functions as will become
apparent hereinbelow.

Each of the bucket assemblies 30 is identical in design
and operation and, for purposes of simplicity, a descrip-
tion of one typical bucket assembly 30 as shown in FIG.
2¢ will be described in detail. Bucket 30 is comprised of
three substantially Z-shaped truck pieces 80-1 through

80-3, each having their upper ends secured to a truck.

bar 82 by fasteners 81 and their lower ends secured to a
curved bucket tine 84-1 through 84-3, respectively, by
fasteners 83. Rotatable cam follower rollers 86 and 88
are freewheelingly mounted along the outer surfaces of
truck pieces 80-1 and 80-3, respectively. The cam fol-
lower rollers 86 and 88 cooperate with cams and latch-
ing means, to be more fully described, for controlling
the movement of the bucket assemblies 30.

Each bucket assembly 30 is fixedly and non-rotatably
linked to drive chains 32 and 34 by means of the cou-
pling bracket assemblies 90 and 92, each comprised of
first and second L-shaped bracket members 90q, 905,
and 92q, 92b, respectively, the first arm of each bracket
member bemg fixedly secured to truck bar 82 while the
remaiming arm of each bracket member extends out-
wardly and away from the mounting surface of truck
bar 82, and is provided with openings for receiving
connecting pins (not shown) forming part of the drive
chains 32, 34 to serve the dual function of pivotally
coupling and linking adjacent links of the chain, as well
as joining each bucket 30 to the chains 32 and 34.

FIGS. 1a, 2 and 24 show the three buckets 30, 30’ and
30" arranged at equally spaced intervals about the drive
chains 32 and 34. FIG. 2a shows bucket 30 in the posi-
-tion just after intercept from the “home” position to be
more fully described. When a bucket reaches the posi-
tion occupied by bucket 30, it has received substantially
all the signatures to complete a batch and is ready to
withdraw from beneath the completed signature batch
as 1t moves around the lower end of the drive chain path
and moves upwardly along the return path and toward
the “home” position.

In the position 30", a bucket has moved upwardly
along the return path and is just below the upper end of
the chain drive path. The bucket rotates through 180° in
moving from position 30" to position 30.

The cam follower rollers 86, 88 (FIGS. 24, 2¢) each
cooperate with a cocking cam 94 secured to the upper
end of support brackets 36 and 38. Cocking cam 94 has
a cam surface 94¢ which urges roller 86 and hence the
bucket 30 and a portion of chain 32 to be substantially
radially displaced from sprocket 46. The movement of

10

chain 32 away from sprocket 46 causes shaft 72 to move
upwardly, charging springs 78-1 through 78-4. The
charged springs 78-1 through 78-4 also provide a detent
function to retain the cam follower 86 and hence the

5 bucket 30 in the latched position. The cocking cam 94
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reduces the rotation of the bucket to an angle of approx-
imately 150°-155° in moving from the position 30" to
the “home” position. Cam follower roller 86, as it
moves off the lower end of cam surface 94¢, is latched
into the home position represented by cam follower
roller 86' (FIG. 2a) wherein roller 86’ rests upon the
inclined surface 96a of substantially Z-shaped latching
member 96 and the curved free end 100ag of swingably
mounted latch lever 98 comprised of a pair of bifurcated
arms 99 and 100, arm 100 being longer than arm 99 (see
also FIG. 2d). The latch lever 98 is pivotally mounted
to side plate 36 by pin 101. An air-driven piston assem-
bly 102 has a lower stub 103 provided with an opening
for receiving pin 104 which extends through stub 103
and has 1ts opposite ends secured within a pair of piston
assembly mounting brackets 105. The piston assembly
102 1s comprised of a cylinder 106 containing a slidably
mounted piston (not shown) secured to piston rod 107.
An eyelet member 108 (FIG. 2e) is positioned between
arms 99 and 100 and is secured to the free end of distort
rod 107 and has a central opening for receiving a pin 109
whose opposite ends are secured within the arms 99 and
100 of latch lever 98.

The cam follower roller 86’ remains latched in the
“home” position, until the time the desired number of
signatures to be collected upon the bucket 30’ previ-
ously unlatched from the “home™ position have been
counted and advance to the same position. This is re-
ferred to as the intercept delay and is the time interval
starting with the moment the first copy of the new
batch 1s sensed by the product sensor until the moment
the intercept latch is released. The piston assembly 102
i1s operated to swing latch lever 98 clockwise about
pivot pin 101, moving the latch lever 98 upwardly from
the solid line position 98 to the dotted line position 98’
shown in FIGS. 2a and 2e. Roller 86’ is thus released
and rapidly moves diagonally downward along an arcu-

ate path about upper connecting pins in bracket member
90 and 92 from the position 86’ to the position 86"

(FIGS. 2¢ and 2e), striking limit plate 401. The force
applied to the unlatched bucket through chains by the
charged springs 78-1 through 78-4 causes the free ends
of tines 84-1 through 84-3 to rapidly move into the path
of movement of the signature stream and to collect all
subsequent signatures, and thereby prevent such signa-
tures from being collected by the previously unlatched
bucket 30, imiting the number of signatures collected
by the previously unlatched bucket to a predetermined
amount. Thereafter, electromagnetic brake 66 is re-
leased and electromagnetic clutch 64 is engaged to
rotate shaft 44 and move drive chains 32 and 34. The
operation of brake 66 and clutch 64 is delayed for an
interval of the order of several milliseconds or so under
control of controller 24, to allow the last signature(s) to
be collected to reach the moving bucket 30°. The delay
is referred to as the drop delay and starts when the
leading edge of the last signature of the batch reaches
the back ribs 29 of the stacking section 28 (see FIG. 1a).

Since the cocking cam 94 causes cam follower rollers
86 and 88 (see FIG. 24g), and hence a portion of drive
chains 32 and 34 to be moved away from sprockets 46
and 48 causing the chains 32, 34 to move at a rate differ-
ent from the rate of movement of sprockets 46, 48, each
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sprocket is provided with an arcuate portion 46a (see
FIG. 2f) which has been machined to remove all of the
sprocket teeth which would otherwise be provided
along the arcuate portion 46¢, to permit drive chains 32
and 34 to experience sliding movement relative to
sprockets 46 and 48, without causing damage to either
drive chain 32 and 34 or the teeth 465 of sprockets 46
and 48. The arcuate portion 46a of sprocket 46 occupies
the position shown by the bracket in FIG. 2a during the
time that chain 32 is being moved away from sprocket
46, so that the first “missing” tooth of the arcuate por-
tion 464 is aligned with the vertical line passing through
the center of sprocket 46 to allow slippage between
chain 32 and sprocket 46 (due to movement of chain 32
away from its normal path), without damaging either
sprocket 46 or chain 32. The relationship of sprocket 48

and chain 34 is the same as that between sprocket 46 and
chain 32.

10

15

Either one cocking cam 94, latch 98, latching member

96 may be employed in the embodiment described, or a
patr of these elements may be employed for cooperating
with each of the cam follower rollers 86 and 88. The
latch arms 98 may be driven by a single piston 102
whose eyelet member 108 may be coupled to both latch
arms by a long shaft replacing pin 109.

A timing gear 114 secured to shaft 44 cooperates with
a sensor 116. Timing gear 114 has a predetermined
number of teeth arranged around its periphery and
cooperates with sensor 116 to generate pulses as shaft 44
rotates. 'These pulses are employed for control purposes
as will be described hereinbelow.

The pulses developed by monitoring sensor 116 each
represent an increment of travel of the drive chains 32
and 34 and hence the position of the unlatched bucket
presently collecting signatures. When a first predeter-
mined number of said pulses have been accumulated, for
example, representing travel of the bucket halfway
between the “home” position and the position occupied
by the bucket when the next upstream bucket is un-
latched from the “home” position, the controller 24
looks at the count of signatures which have passed the
sensor 20 and if this count is less than an amount corre-
sponding to one half the signatures, a delay is imparted
to movement of the bucket (by releasing clutch 64 and
engaging brake 66) until one-half of the desired total
number of signatures have been counted, at which time
the bucket is again rapidly moved downward. A similar
staging operation is performed when the pulses devel-
oped by position sensor 116 indicate that the last bucket
to be unlatched has moved three-quarters of the last
aforementioned distance, at which time the controller
examines the count developed by the signature counter
to determine if an amount corresponding to three-quar-
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ters of the signatures have been counted. The length of 55

the pause in movement of the bucket is a function of the
difference between the number representing three-quar-
ters of the count of completed stack of signatures and
the actual number of signatures counted. Of course, if
the number of signatures counted is equal to or greater
than the count of one-half of a completed batch at the
half-way position, no delay is provided. The same is
true of the three-quarter staging position. These staging
operations assure formation of a neat stack. If desired,
the staging positions may be arranged at other locations,
for example, 3/5 and 4/5 of the full travel distance, the
counts to be reached at such times representing 3/5 and
4/5 of the completed stack. If desired, a greater or lesser
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number of staging operations may be performed (i.e., as
few as one or three or more).

The neatness of a signature stack being formed is
further enhanced through the use of paddle assembly
120, shown in FIGS. 2g, 2/ and 2A-1, and comprised of
horizontally aligned common drive shaft 122 rotatable
about its longitudinal axis and extending through the
eccentrically located openings 124a¢ and 1264z in rotat-
able members 124 and 126 mounted within the openings
in diamond-shaped members 128 and 130, respectively.
Depending on whether the stacker 10 is a fixed or vari-
able speed stacker, shaft 122 has a constant r.p.m. or a
variable r.p.m. and is mechanically coupled to the in-
feed section drive chain 57 (see FIG. 2) by means such
as a gear 619 or a gear box (not shown) coupled be-
tween chain 57 and shaft 122.

Members 128 and 130 are pivotally connected to the
stub shafts 132a, 134¢ of connecting members 132 and
134 by means of eyelet members 136 and 138. The outer
ends of members 132 and 134 receive and are secured to
vertically aligned elongated rods 140 and 142 mounted
within suitable bearings 140q, 1422 provided at their
upper ends for enabling rotation of elongated rods 104,
142 about their longitudinal axes.

The lower ends of rods 140 and 142 extend into the
elongated slots 1444q, 146a of arms 144 and 146 whose
free inward ends are joined to paddle supporting mem-
bers 148, 150, each supporting a large sheet-like plate
152, 154 which serve as paddles, by means of fasteners
149. Plates 152 and 154 are bent at 1525, 1544 to form
upper ends 152a, 154a which extend upwardly and
away from one another to form a tapering throat por-
tion for guiding signatures from the signature stream to
a bucket moving between paddles 152 and 154. A pair of
L-shaped corner members 156, 158 are secured to the
left-hand ends of paddles 152 and 154 relative to FIG.
2g.

Considering the top plan view of the paddle assembly
shown in FIGS. 2/ and 2A-1, paddles 152 and 154 each
oscillate along an arcuate path about the axes of shafts
140 and 142. The shaft 122 and eccentrics 124 and 126
continuously rotate in one direction only, as shown by
arrow 123. However, the eccentric members 124 and
126 convert this rotation movement into reciprocating
movement imparted to members 132 and 134 (see ar-
rows 129, 131) to oscillate shafts 140 and 142 in alternat-
ing clockwise and counter-clockwise directions (see
arrows 135, 137), causing paddles 152 and 154 to beat
upon and hence jog the sides S1 and S2 of the signatures
S being accumulated upon the tines 84-1 through 84-3 of
a bucket assembly 30. The corner members 156 and 158
engage the sides S1-S3 and S2-S3 forming corners of the
batch of signatures facilitating the formation of a neat
stack by jogging the signatures along the sides S1, S2,
S3. Paddles 152 and 154 are preferably formed of a
suitable lightweight yet rugged transparent material to
facilitate observation of the signature batch being
formed.

The elongated slots 144a and 146« provided in mem-
bers 144, 146 permit adjustment of paddles 152 and 154
to accommodate signatures of different widths over a
relatively broad range. Similar slots 15642, 1582z in cor-
ner members 156, 158 allow adjustment in the perpen-
dicular direction to accommodate different sized signa-
tures. The axes of rotation of the paddles 152, 154 may
also be adjusted and are preferably closer to the L-
shaped corner members 156 and 158 than the opposite
ends of paddles 152, 154.
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An alternative embodiment for the paddle assembly is
shown in FIGS. 2/ and 2j and comprises a pair of mount-
ing brackets 602, 604, each having openings 602a, 6025
and 604q, 6046 for mounting upon the stacker 10 as
shown in FIG. 15. Eyelets 602¢, 602d, 604c, 604d are

>

provided for receiving an elongated pin 606, 608 having

an enlarged head. Each pin is inserted through an asso-
clated pair of eyelets 602¢, 602d, 604c, 604d, and an
elongated opening 610a, 6122 in each panel 610, 612,
such as opening 612z for pivotally mounting the panel
assemblies along the wall W of the stacker 10 as shown
in FIG. 15 Three pairs of mounting openings 614q,
6145 and 614c and 616a, 6165, 616¢, are arranged on
opposite sides of the path of movement of the buckets,
enabling positioning of the panels either closer together
or further apart, depending upon the size of the signa-
tures being stacked.

A pair of right angle gear boxes 618, 620 each have a
gear 619, 621 driven by the infeed section chains 57 (see
FIG. 2) for rotating their output shafts 6182, 620c. A
disc 622, 624 is coupled to each output shaft and is
provided with an eccentrically mounted pin 6224, 6244,
each being selectively insertable into one of the open-
ings in arcuate shaped levers 626, 628, depending upon
the mounting openings 614a-614¢ used to mount the
paddle brackets 602, 604, each such lever being plvot-
ally connected by a pivot pin 630, 632, to a bracket 634,
636 mounted along the exterior surfaces of paddles 610
and 612. The upper/outer portions 6105, 6125 of panels

610 and 612 are bent outwardly to guide signatures from

the infeed section toward the bucket receiving signa-
tures.

'The discs 622, 624 cause reciprocating movement of
the panels 610, 612 about the pivot pins 606, 608. The
levers 626 and 628 are provided with a plurality of
openings to accommodate for the movement of the
panel assemblies further apart or closer together
through the use of the pairs of openings 614a-614c
through 616a-616¢. The reciprocation of panels 610 and
612 occurs at a rate which is a function of the speed of
the infeed section.

When the bucket receiving signatures arrives at the
position occupied by bucket 30’ shown in FIG. 24, the
cam follower rollers 86 and 88 engage the cam surfaces
of zero force cam members 164 and 166 secured to the
lower ends of support plates 36 and 38. Zero force cam
members 164 and 166 have diagonally aligned cam sur-
faces 164a, 1664, each of which engage one of the cam
follower rollers 86, 88 at an angle to apply a counteract-
ing force to the cam follower rollers 86 and 88 and
hence to the bucket assembly 30’ which substantially
fully compensates for the downward force acting on
each bucket due to the weight of the bucket and the
weight of the signatures collected thereon. The zero-
force cams prevent the application of variable and spu-
rious forces from being applied to the drive chains 32
and 34 at the moment that the bucket 30 in the “home”
position is unlatched, thereby assuring that the force
applied to the bucket being unlatched is uniform during
the occurrence of each unlatching operation, regardless
of the weight of the signatures stacked on the previ-
ously unlatched bucket. The stacking of signatures of
different counts does not alter the accelerating speed of
the intercept operation.

As the cam follower rollers 86 and 88 move down-
wardly and ride off of the zero force cam members 164
and 166, they rollingly engage the curved surfaces 168g,
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170a of a pair of linearly movable plates 168 and 170
secured to the ends of shaft 72.

Rollers 172 and 179 (FIG. 2b) are respectively se-
cured to the left-hand and right-hand ends of shaft 72. A
roller 174 is secured to the lower end of plate 168 by
fastening member 176. Plate 170 is secured directly to
the right-hand end of shaft 72. Roller 178 is secured by
suitable fastening means near the lower end 170a of
plate 170. Rollers 172 and 174 move within slot 365
while rollers 178 and 179 move within slot 385 to pre-
vent shaft 72 from rotating about its longitudinal axis as
it moves linearly up and down due to the dynamic
forces applied to shaft 72 by drive chains 32 and 34, and
springs 78-1 through 78-4.

The arcuate surfaces 168z and 170z are rollingly
engaged by cam follower rollers 86 and 88 respectively,
as bucket 30', for example, moves from the position
shown in FIG. 2a toward the position occupied by
bucket 30”. Curved surfaces 168a and 170z cooperate
with chains 32, 34 to cause the inclined signature sup-
porting surface defined by the tines 84-1 through 84-3 of
the bucket 30’ to move from beneath the completed
signature batch, allowing the batch of signatures to
drop in a partially free-fall fashion downwardly. The
movement of the tines 84 occurs at a velocity which
permits the signature batch to follow this movement
due to the force of gravity exerted thereon until the
point at which the bottom of the signature batch sup-
ported by the bucket arrives at a nearly horizontally
aligned position, whereupon the bucket moves faster
than the batch allowing the signature batch to drop
downwardly in a purely free-fall fashion on to the turn-
table assembly.

The split turntable assembly 200, shown in FIGS. 1q,
3a, 3b and 3¢, is comprised of a common support plate
210 having a lower sun gear 224 positioned beneath
common support plate 210 and rotatably secured
thereto by means of a shaft mounted in opening 276 of
support member 210 and having its lower end joined to
sun gear 224 by suitable bearing means. Three addi-
tional elongated shafts 212, 214, and 216 are rotatably
mounted within bearings 218, 220, and 222 mounted
upon common support plate 210. Shafts 212, 214, 216
extend downwardly through support plate 210. Three
planetary gears 226, 228 and 230 are secured to the
lower ends of shafts 212, 214 and 216 and mesh with
lower sun gear 224, as is shown best in FIG. 3c. Air
cylinder assembly 232 is pivotally mounted to the un-
derside of common support plate 210 by bracket assem-
bly 234 and has a piston (not shown) slidably mounted
within the air cylinder and coupled to a piston rod 232¢
whose free end is swingably mounted to sun gear 224 by
pin 236 (FIG. 3b), pin 236 being located at a spaced
distance from the central axis of shaft 276 upon which
lower sun gear 224 is rotatably mounted. Air cylinder
232 1s provided with a pair of control openings 2325 and
232¢ (FIGS. 3c and 3d) adapted to receive air under
pressure to respectively extend and retract piston rod
2324 to impart rotation to sun gear 224, for rotating sun
gear 224 through an angle of 180° for the purpose of
rotating the turntable halves 258 and 260 through a like
angle, as will be more fully described hereinbelow.

Shafts 212 and 216 extend upwardly through open-
ings in stationary support plate 238, while shaft 214
extends upwardly through support plate 240. Support
plates 238 and 240 are secured to support plate 210 by
channels 239, 241 welded thereto as shown in FIGS. 3%
and 3g. Bearing assemblies 242 and 244 are secured to
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the underside of support plate 238 while bearing assem-
bly 246 is secured to the underside of plate 240. Shafts
212 and 216 extend upwardly through plate 238. Plane-
tary gears 247 and 248, respectively, are mounted at the
upper ends of these shafts. Shaft 214 extends through
support plate 240, and planetary gear 250 is secured to
the upper end of this shaft. Planetary gears 247, 248 and

250 are identical in size and number of teeth to plane-

tary gears 226, 228 and 230. The size and tooth spacing
of gear segments 263, 265 and sun gear 224 are equal.

Arcuate shaped tracks 254 and 256 (FIGS. 3¢, 35, 3g,
3h, 3i) are mounted upon each of the stationary support
plates 238 and 240 respectively. Each track has a sub-
stantially C-shaped cross-sectional configuration as
shown best in FIG. 3a. The ends of the arcuate-shaped
tracks are spaced apart from one another to form a
clearance gap G1 (see FIG. 3g) to permit a pusher rod
376 or 378 to move therebetween for the purpose of
pushing a completed signature stack from the turntable
assembly 200, as will be more fully described.

The stacker turntable assembly 200 is further com-
prised of a split turntable collectively defined by turnta-
ble halves 258, 260 (FIG. 3j). Arcuate-shaped roller
support members 262, 264 are respectively secured to
the underside of each of the turntable halves 258, 260
and each support 262, 264 supports a plurality of roller
assemblies 266 arranged at spaced intervals about each
of the support members 262 and 264, so that the rollers
266 of the roller assemblies ride within the C-shaped
portions of tracks 254 and 256.

Gear sections 263 and 265 are secured to the under-
side of turntable halves 258 and 260 and selectively
mesh with planetary gears 247, 248 and 250, each sun
gear section 263 and 265 always meshing with at least
one and in some cases two of the three sun gears 247,
248 and 250 at any given time.

Air cylinder 232 moves back and forth between the
over-center dotted line positions 232’ and 232" shown in
FIG. 3b to rotate lower sun gear 224 through 180°. The
gear ratios between gear 224 and lower planetary gears
226, 228 and 230 is such as to cause each of these plane-
tary gears to rotate through one full revolution (i.e.,
360°) for each half-revolution experienced by sun gear
224. Gears 247, 248 and 250 thus rotate through one full
revolution and have the same gear ratio with the upper
sun gear comprised of gear sections 263 and 265, caus-
Ing the gear sections 263 and 265 and hence the turnta-
ble halves 258 and 260 to be moved about the curved
tracks 254 and 256 in such a way that the turntable
halves 258, 260 effectively rotate about an imaginary
vertical axis 276, through an angle of 180° for each
half-revolution experienced by sun gear 224.

The air cylinder 232 may be substituted by a motor
drive which rotates the turntable in the same direction
during each rotation. FIG. 3¢-1 shows an alternative
arrangement 1n which the turntable halves 263, 265 are
rotated by a belt 700 which may drive turntable halves
by a friction drive or may comprise a chain engaging
the teeth of turntable halves 263, 265 shown in FIGS.
3a, 3b. Belt 700 encircles circular discs 702, 705 which
are mounted on shafts 704, 706 and may either be a gear
engaged by a chain or pulleys engaged by a belt. The
shaft 704 may be rotated by an air cylinder 708 coupled
to link 710. The air cylinder 708 and line 710 may be
replaced by a drive motor or by the principal drive of
the stacker coupled to shaft 704 through a clutch assem-
bly (not shown).
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The rollers 266 arranged on each arcuate support
member 262 and 264 sequentially move out of the tracks
254 and 256, across the center gap G1 and into the
tracks 236 and 254, respectively, until they have com-
pletely reversed positions, at which time the platform
has rotated through an angle of 180°.

The turntable halves 258, 260 undergo rotation
through an angle of 180° after each signature batch is
delivered thereto (except for the last batch of the stack)
n order to form a compensated stack. The direction of
rotation of platform halves 258, 260 is reversed in an
alternating fashion, in the preferred embodiment.

Each of the turntable halves 258 and 260 (FIG. 3)) is
provided with an elongated substantially V-shaped

groove 238a, 260q for receiving and supporting the

clamping portion 271, 275 of an elongated brush assem-
bly 273 and 277, respectively (FIG. 3k), each secured to
turntable halves 258 and 260 by a hold-down elongated
brush bar 267 and 269, respectively.

Upright side walls 272 and 274 (FIG. 3)) are joined at
their lower ends to turntable halves 258 and 260. The
ends of sidewalls 272, 274 are provided with spring-
loaded corner assemblies 281 (only one being shown in
FIG. 3b for purposes of simplicity) to embrace the cor-
ners of a signature stack as the turntable rotates and
thereby prevent sidewise movement of the stack or of
individual signatures.

FIGS. 3¢ and 3f show an anti-backlash assembly 400
comprised of a Y-shaped member 402 swingable about
pivot pin 404 supported by a pivot block 406 secured to
stationary plate 240.

A helical spring 410 has its lower end secured to
stationary plate 210 and its upper end secured to a pin
(or opening) 408 mounted near the lower end of mem-
ber 402. The upper arms 402a and 40256 of member 402
extend upwardly and outwardly and are selectively
engageable either by a roller 412 or a roller 412’ rotat-
ably mounted to platform half 260.

It should be understood that a pair of anti-backlash
assemblies are provided and are each pivotally mounted
to one of the plates 238, 240. Since each functions in
substantially the identical manner, only one has been
described herein for purposes of simplicity.

‘The operation of the anti-backlash assembly 400 is as
follows:

As turntable half 260 moves to complete rotation
through one-half revolution, roller 412, moving in the
direction shown by arrow 414, engages the edge of arm
4025. As turntable half 260 moves from the position
shown in FIG. 3e to the position shown in FIG. 3f
roller 412 drives member 402 to swing counterclock-
wise from the position shown in FIG. 3e to the position
shown in FIG. 3f causing the spring 410 to become
charged. The anti-backlash assembly 400 arranged upon
the platform half 240 operates in the identical fashion,
both assemblies cooperating to perform the same action.

When the turntable halves are rotated in the reverse
direction, platform half 260 and hence pin 412’, moves
in the direction shown by arrow 414’ toward the anti-
backlash assembly 400. The spring charging operation is
substantially identical as that described above, except
that member 402 is caused to rotate clockwise by roller
412'. The selective engagement of pins 412 and 412’
with member 402 acts to minimize backlash in the turn-
table drive train shown in FIG. 3c. The member 402
reaches the position shown in FIG. 3f when the turnta-
ble has completed rotation through a half-revolution.
Also, during the start of rotation, the charged spring
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410 of each anti-backlash assembly 400 provides some
starting energy upon initiation of rotation of the turnta-
ble halves 258, 260, as well as absorbing some of the
stopping force. Thus, the anti-backlash mechanism
takes all of the backlash out of the drive train at its
receiving and discharge positions and secondarily ab-
sorbs and returns rotational energy to the turntable.
The turntable halves 258 and 260 are further pro-
vided with spring-loaded gate assemblies 430 and 430’
which are normally arranged in the manner shown in
F1G. 31 and which are swingable to allow the passage
of a pushrod 376 or 378. Each gate assembly 430, 430’ is
comprised of first and second rotatably mounted gate
members 432, 434 secured to the underside of platform
halves 258 and 260 by pins 436, 438. Springs 440 and 442
normally urge the gate members 432 and 434 to assume
a closed position with their longitudinal axes in align-
ment with an imaginary line between their pivots 436
and 438. As a pushrod 376 moves into the elongated gap
G1 between platform halves 258 and 260 and engages
gates 432 and 434, the gates are moved respectively
clockwise and counterclockwise to the positions shown
at 432" and 434’ to allow for the passage of pushrod 376.
After the pushrod passes between gates 432 and 434,

centering springs 440 and 442 return gate members 432
and 434 to their closed and enraged position.

The pushrod 376 continues to move along the central
gap G1 and eventually engages gates 432 and 434 of
assembly 430°, causing them to rotate clockwise and
counterclockwise respectively to allow for the passage
of the pushrod 376 out of gap G1. The gates operate in
the same manner when a pushrod moves in the opposite
direction through gap G1. _

During rotation of turntable halves 258 and 260, gates
432 and 434 of each of the assemblies 430 and 430’ re-
main closed and in engagement, assuring that the turnta-
ble halves move in unison. For example, in the event
that turntable half 258 rotates at a rate slightly greater
than platform half 260 or in the event that the load
imposed upon the upper sun gears 246, 248 and 250 by
the platform halves 258, 260 is non-uniform, the gate
assemblies immediately correct these conditions by
assuring that platform halves 258 and 260 are main-
tained in the spaced relationship determined by gate
assemblies 430 and 430’ as they rotate in forming a com-
pensated stack of signatures.

A completed compensated stack is removed from the
turntable halves 258, 260 (FIG. 32) by a pusher assem-
bly comprised of pushrods 376 and 378, having joining
means 376a, 3765, 378a, 378b, for respectively coupling
the push rods to upper and lower pushrod chains 372
and 374.

Sprockets 362 and 364 (FIG. 3q) are mounted upon
common shaft 360 and are journaled within bearings

10

15

20

25

30

35

40

45

50

363 and 365. Shaft 381 is coupled to the output shaft of 55

motor 380, which rotates shaft 360 through sprockets
368 and 364 and chain 374.

Driven sprockets 364, 366 and 362 are each free-
wheelingly journaled within suitable bearings provided
in support plates 240 and 210. Chain 372 is entrained
about sprockets 362 and 366, while chain 374 is en-
trained about sprockets 364 and 368. The chains 372,
374 have been removed from FIG. 3a except for a few
links to facilitate a better understanding of the compo-
nents behind the chains. The chains alternatively may
be other flexible means such as bellts.

'The path 382 followed by the chains 372 and 374, and
hence by the pushrods 376 and 378, is shown in FIG. 35.
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As one example, while pushrod 378 is moving in the
direction shown by arrow 384 to pass through gap G,
push rod 376 moves in the direction shown by arrow
385 to pass about the exterior periphery of turntable half
260. Motor 380 is bi-directional enabling pushrods 376,
378 to be moved 1n the reverse direction, as well as the
direction shown by arrows 384 and 385 in FIG. 35.

The pushrods each move through the center of rota-
tion of the turntable and move along the same path and
at the same velocity as the carrier chains around the
entire path of movement including the push portion and
the return portion of movement.

The turntable hales 258 and 260, as shown in greater
detail in FIGS. 3i, 3j and 3%, are each provided with an
elongated substantially V-shaped groove 2584, 260a for
receiving and aligning an associated elongated holder
portion 271, 275 of an elongated brush assembly having
bristles 273, 277. Elongated holder members 267 and
269 clamp the brush hoiders 271 and 275 in position.

The free ends of the brush assemblies overlap in the
manner shown in FIG. 3%, and form resilient means to
close gap G1 preventing signatures and/or debris from
entering the gap which closure is yieldable to permit a
pushrod 376 or 378 to freely pass therethrough during
the time that a signature stack is being removed from
the turntable assembly.

The operation of the stacker 10 of the present inven-
tion is as follows:

The machine control panel C includes a START/-
CLEAR pushbutton, a STOP pushbutton, a LEFT
pushbutton, a RIGHT pushbutton, an ALTERNATE
pushbutton, and a BYPASS selector switch. Pressing
the START/CLEAR pushbutton for a brief duration
applies electrical power to all drive devices, pressurizes
the pneumatic system and causes a clearing cycle. Press-
ing the START/CLEAR pushbutton for an extended
duration causes the stacker to execute a clearing cycle
including opening of the BYPASS gate through actua-
tion of the air cylinder 19. Once cleared, if the
START/CLEAR pushbutton is again pressed, the BY-
PASS gate will open, one machine cycle will be exe-
cuted, and the BYPASS gate will close at which time
the stacker is again prepared to receive signatures.

Pressing the STOP pushbutton causes an immediate
shutdown of the stacker by removing power from all
drive devices and depressurizing the pneumatic system.

Pressing the LEFT pushbutton causes the next and
all succeeding stacks to be discharged from the left side
of stacker 10. Pressing the RIGHT pushbutton causes
the next and all succeeding stacks to be discharged from
the right side of the stacker. Pressing the ALTER-
NATE pushbutton will cause all succeeding stacks to
be discharged from the left and right sides of stacker 10
in an alternating fashion. The LEFT, RIGHT and AL-
TERNATE pushbuttons are designed to be illuminated
when pressed and to remain so until another selection is
made.

The BYPASS selector switch, when moved to its
alternate position will cause the BYPASS gate to open.
Placing the switch in its normal position will cause the
BYPASS gate to close.

The lower input conveyor portion 18 (see FIGS. 1a
and 2) is swingable between the operative (solid line)
position and the open (dotted line) position 18’ under
control of air cylinder 19, moving both the air cylinder
19 and the lower conveyor section 18 to move the
lower conveyor section 18 to dotted line position 18’ to
alleviate a jam condition by preventing build-up of
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signatures within the input section of stacker 10. Trian-
gular-shaped baffle assembly 21 prevents signatures
released from the input section from entering into the
stacker 10 and deflects the signatures downwardly and
away from stacker 10 where they may fall harmlessly to
the floor.

The power train for the input conveyor is shown in
FIG. 2. A motor 54 coupled to speed reduction unit 56
drives a chain 57 which, in turn, drives sprockets 59, 61,
63 and 65. Sprockets 59 and 61 drive upper and lower
conveyor sections 16 and 18. Sprocket 63 maintains
drive chain 57 under proper tension. Chain 57 rotates
gear 25 which 1s sensed by sensor 23 to generate pulses
representing the movement of signatures through the
input section. The chain 57 also drives the shaft 122
(shown in FIG. 2) of the paddle assembly 120 (FIG. 2g).

A signature stream enters between conveyor assem-
blies 16 and 18. Signatures are sensed by sensor 20 to
develop a signature count employed by controller 24.
As each signature leaves the conveyor assemblies 16
and 18, jogger paddles 152 and 154 guide and align the
signatures moving toward the stacking region.

Signatures are stacked on each bucket 30 as the
bucket moves downwardly under the control of chains
32, 34. As the first paper in a batch of signatures is
counted, the bucket latched in the home position is
unlatched after a delay by piston assembly 102 under
control of controller 24 (see FIGS. 2g and 2d). The
movement of the chain 32 (or chains 32, 34) away from
its (their) normal path due to cocking cam(s) 94 moves
shaft 72 upward, which charges springs 78-1 through
78-4. Upon movement of the latch arm 98, the charged
energy in the aforementioned springs 78-1 through 78-4
causes the bucket 30 unlatched from the home position
to abruptly move into the signature stream.

Just prior to the moment that the bucket is unlatched, .

the tines of the bucket in the home position are located
Just above the lower edge 224a of guide bar 22, shown in
dotted fashion in FIG. 2. Upon unlatching, the cam
follower roller 86 of the unlatched bucket moves and
strikes the inclined surface 401a (see FIG. 2¢) of a hori-
zontally adjustable travel limiting plate 401. Plate 401 is
secured to each side plate 36, 38 by means of fasteners
(not shown) passing through elongated openings 4015.
Adjustable plate 401 is movable in either direction as
shown by double headed arrows 403, to control the
location of the bucket after it is released from the home
position, and to control the position occupied by the
free ends of the tines 84. The distance of travel from the
home position to the position where the cam follower
86 strikes inclined surface 401¢ is made adjustable to
accommodate the interception of a signature stream
having signatures of greatly varying thickness.

The unlatched bucket 30 moves into the signature
stream preventing further signatures from being col-
lected by bucket 30" and diverts subsequent signatures
in the incoming stream to be stacked upon bucket 30.

After a program controlled delay sufficient to allow
the last signature delivered to the previously unlatched
bucket to reach the top of the batch of the decelerating
bucket, the electromagnetic clutch 64 and electromag-
netic brake 66 are operated to move bucket 30 down-
wardly through the stacking region.

As the unlatched bucket moves through the stacking
region and receives signatures, the paddles 152 and 154
beat against the signatures being stacked and thereby
cooperate in the formation of a neat signature stack
upon the bucket (see FIG. 2g). Paddles 152 and 154 beat
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against the sides of the signatures while corner members
156 and 138 beat against the cut edges of the signatures
to cause the signatures to form a neat batch.

As was mentioned hereinabove, the sensor member
116 senses rotation of timing gear 114 developing pulses
which start accumulating as the bucket is unlatched and
starts moving down from the home position (see FIG.
2a). The pulse count is a measure of the distance trav-
eled downwardly by the bucket from the “home™ posi-
tion. When a bucket has travelled through one-half of
the total travel distance between the home and drop-out
positions, the signature count is examined to determine
how many signatures have been counted. In the event
that less than an amount representative of one-half of
the signatures forming the signature batch have been
counted, the electromagnetic brake 66 and the electro-
magnetic clutch 64 are operated to halt the movement
of the bucket until the desired number of signatures are
counted. A similar operation occurs at a subsequent
staging location at which time the number of pulses
accumulated indicate movement of the bucket through
three-quarters of its total travel distance. Again, the
bucket 1s halted for a program adjusted period of time
sufficient to allow an amount representative of three-
quarters of the signatures to be counted. The buckets
may not pause at all under some conditions.

As was pointed out hereinabove, the staging locations
may be greater or lesser in number and may be at other
positions along the path of movement of the bucket
through the stacking region.

‘There is always a program-controlled delay to escort
the first paper from the position of sensor finger 20a of
sensor 20 to the free tips of the tines 84-1 through 84-3
of bucket 30. The next bucket moved to the home posi-
tion is then unlatched from the home position. The
bucket accumulating signatures is aligned with its cam
follower rollers engaging the zero force cams 164 and
166 at the time that the next bucket is in the home posi-
tion to compensate for any forces imparted to chains 32
and 34 by the signatures on the loaded bucket, thereby
assuring the accelerating force imparted to the un-
latched bucket is consistent during each intercept oper-
ation.

As the bucket with the completed signature stack
moves off of the zero force cams 164, 166, the cam
followers move along the cam surfaces of lower cams
168 and 170. After the bottom of the stack is aligned
with the horizontal, the tines 84 rapidly move from
beneath the completed signature batch and allow the
signature batch to drop upon the turntable halves 258,
260 and between the side walls 272 and 274. Once the
batch has been deposited upon platform halves 258 and
260 and has come to rest, air cylinder 232 is operated to
rotate the platform halves 258, 260 through one-half
revolution in readiness for receipt of the next signature
batch. The air cylinder 232 moves, for example, from
position 232’ through the centerline C (FIG. 3b) to
position 232”. The anti-backlash assemblies 400 absorb
the driving energy at the end of travel.

Each subsequent signature batch is deposited upon
the turntable, after the completion of rotation of the
turntable through 180° to form a compensated stack by
arranging the folded edges of adjacent batches along
opposite sides of the stack. The turntable does not rotate
after completion and removal of the completed stack
from the turntable.

When the appropriate number of signature batches
have been delivered to the platform assembly, the push-
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rod assembly motor 380 is operated to move one of the
two pushrods through the gap G1. A sensor 420 adja-
cent to planetary gear 230 (FIGS. 3b and 3c¢) senses
rotation of metallic member 421 through one full revo-

lution by sensing member 421 twice (i.e. each end of 5

member 421 once) to assure that turntable has rotated
through 180° and that the gap between platform halves
258 and 260 is aligned with gap G1. The first time mem-
ber 421 1s sensed, the air flow to air cylinder 232 is
reversed.

Controller 24 initiates rotation of the turntable at a
program adjusted time delay after a completed signa-
ture batch is dropped from a bucket, said adjustable
time delay being a function of the vertical drop distance
traveled by each signature batch between the drop
position and the location where the batch lands upon
the turntable, it being understood that each subsequent
signature batch delivered to the turntable has a succes-
sively shorter travel distance which is reduced by the
height of each of the signature batches previously deliv-
ered to the turntable. The controller 24 further provides
a variable delay between delivery of the last signature
batch to the platform assembly, and initiation of move-
ment of the push rod assembly, as a function of the
distance traveled by the last signature batch delivered
to the turntable.

The controller 24 operates electromagnetic gate
valve 21, latch valve 107 and rotate valve 233 (FIG. 34d)
to operate their associated air cylinders by allowing air
under pressure to pass through the associated energized
electromagnetic valve from a source coupled to input
450.

The detector 436 is the top of batch sensor (see FIG.
1a) and 1s triggered when a signature or signatures be-
come jammed between a bucket and the guide surface
22a to halt operation of the stacker 10. This condition is
momnitored by controller 24 to open the lower conveyor
section 18 (see FIG. 1a).

The control panel C (FIG. 14g) is conveniently lo-
cated to facilitate operation of stacker 10 and includes
push buttons described hereinabove for turning stacker
10 on and off,-starting and stopping stacking, etc.

The controller 24 shown in FIG. 4a is preferably a
microprocessor which monitors control panel C, sensor
20 (see FIG. 1a), encoder pick-up 116 (see also FIG.
2b), and turntable sensor 472 to selectively control
motor starter 504 for motor 54 (see FIG. 1a), shaft
clutch 64 and shaft brake 66 (both shown in FIG. 2b).
Controller 24 also controls motor 380 for operating the
pusher rods such as 376 (see FIG. 3q), latch cylinder
valve 107, gate cylinder valve 21 and turntable rotate
cylinder valve 233 (all shown in FIG. 3d). When stacker
10 1s turned on, controller 24 is initialized (FIG. 4c¢).
Controller 24 latches cylinder 106 and energizes motor
54 to move one of the stacker assemblies 30 to the home
position. Sensor 436 provided at this location indicates
that a bucket is in the latched position. The computer
also opens and closes dump gate 18 by operating valve
21, rotates the turntable by operating valve 233, and
moves one pushrod through the gap G in the turntable
by energizing motor 380. These operations assure that
the stacker is ready to receive and stack signatures. The
nitializing routine is shown in FIG. 4c.

‘The sensing of signatures passing beneath signature
counter 20 causes controller 24 to unlatch the latched
bucket by operation of valve conirol 107 at the proper
time, in order to begin collecting signatures. Controller
24 counts the signatures passing beneath signature sen-
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sor 20. When the count of the number of signatures to
form the present batch is reached, controller 24, after a
delay, unlatches the next bucket presently in the home
position, causing the bucket in the home position to
move Into the signature stream and thereby begin col-
lecting signatures for forming the next batch.

Staging, or incremental movement of the buckets,
improves proper collection and alignment of signatures
on the bucket.

The movement of the bucket is controlled in accor-
dance with the signature size, signature count and the
speed of movement of the signature stream, distance
between sensor finger 20q and the free ends of tines 84,
response speeds of clutch 64 and brake 66 and the dis-
tance the bucket must move. The start of movement of

a bucket 1s responsive to papers approaching the bucket
which determine:

(a) intercept;

(b) drop delay;

(¢) stage one-half; and

(d) stage three-quarters.

The approach velocity and distances are coordinated
with the responsiveness of the mechanisms employed in
stacker 10 and the velocities and distances they must
move to reach the next position. For example,

(a) for intercept—Ilatch valve 107, latch 106 the inter-
cept stroke of a bucket from the home position.

(b) for stage one-half—clutch 64, brake 66, bucket
acceleration and velocity and distance to stage one-half.

(c) for stage three-quarters—clutch 64, brake 66,
bucket acceleration and velocity and distance to stage
three-quarters.

(d) for drop delay—clutch 64, brake 66, bucket accel--
eration and velocity and distance to home position.

Controller 24 carries out the staging technique by
examining the count of signatures at predetermined
locations along the bucket travel path, and controlling
the movement of the bucket in accordance with the
number of signatures already collected by the bucket.
The computer may be any suitable microprocessor,
such as an Intel 8080, including random access and read

~only memories and an interface for coupling to the

various controls and sensors of stacker 10.

In one preferred embodiment, these staging positions
are referred to as the half batch position, three-fourths
batch position, and home position.

Generally describing the operation, when a bucket B
1s unlatched from the home position shown at 600 (FIG.
4b), and upon completion of the drop delay interval, the
bucket 1s moved towards the stage one-half position 602
occupled by bucket B', as shown in FIG. 4b. At this
time, 1f the count of signatures sensed by sensor 20
represents one-half of a full batch count, or greater,
controller 24 continues to move the bucket towards the
three-fourths batch position. If the count represents less
than one-half of a batch, controller 24 disengages clutch

- 64 and engages brake 66 to retain the bucket at the stage

65

one-half position 602 occupied by the bucket B’ shown
in FIG. 4b. The bucket is then driven toward the stage
three-quarter position when the count reaches a value
representative of one-half of a batch.

When the bucket reaches the stare three-quarter posi-
tion 604, the count is again examined. If the count is a
value less than three-quarters of a batch, the bucket is
halted until the count reaches a value representative of
the three-quarter batch count value. Conversely, if the
count 1s at least equal to a value representative of three-



5,338,149

23

quarters of a batch, the bucket continues to move
toward the bottom position 606.

The flow diagram representing the control steps of
staging performed by controller 24 is shown in FIG. 44.
The controller 24 controls all the operations of the
stacker in accordance with a pre-stored program, pref-
erably stored in a read only memory (ROM). The pro-
gram 1s comprised of a plurality of relatively indepen-
dent sub-programs or sub-routines, each of which are
provided to perform a certain task. For at least certain
ones of these sub-routines, the program returns to such
sub-routines on a regular, periodic basis and upon com-
pletion of other routines. The control steps for perform-
ing staging comprise one of these sub-routines. As
shown in FIG. 44, upon completion of other processing
activity, at program step 620, the program enters into
the staging sub-routine. At step 622, controller 24 exam-
ines the home sensor 610 to determine if one of the
buckets 30 is latched in the home position.

In the event that sensor 610 indicates a bucket, such
as, for example, a bucket B (FIG. 4v) is latched in the
home position, the sub-routine branches to output 6224,
causing the selection of program step 624 which deacti-
vates clutch 64 and activates brake 66 (shown in FIG.
4a) to stop the bucket.

The program then advances to step 626, enabling the
controller 24 to attend to other processing activities,
one of which is release of latch 98. The latch valve is
energized after the first paper in the subsequent batch is
counted, and before the first paper reaches the free tips
of the tines 84-1 through 84-3.

The controller 24 returns to the sub-routine of FIG.
4d typically within milliseconds, and advancing to step
622 again examines the sensor 610. Assuming that the
previous bucket has received its desired count of signa-
tures and the bucket in the latched position has been
unlatched, controller 24 branches to 622b, advancing
the routine to step 632. The drop delay is examined at
this time. The drop delay parameter, which is adjust-
ably selectable, is stored in an appropriate location,
preferably in memory (RAM). The drop delay period
starts when the latch 98 at the home position is cleared
and has a duration determined by program variables.
The bucket starts to move and yet, at least for a short
time, partially supports the batch as gravity accelerates
the batch downward. At the end of the drop delay,
clutch 64 and brake 66 operate to start the movement of
the bucket. The last papers catch up to the top of the
batch being formed as that batch is moving downward,
sufficiently to control the otherwise free fall of the last
few papers. Therefore, the drop delay duration is a
consequence of stream velocity, catch-up distance, re-
sponsiveness of clutch 64, brake 66 and downward
acceleration of the bucket.

The acceptable range of the drop delay parameter
value 1s between 0 and 0.15 seconds, in the preferred
embodiment. In the event that the drop delay has not
timed out, the routine branches at 63242, and advances to
step 624 where clutch 64 is deactivated and brake 66 is
activated to stop the bucket, the controller 24 thereafter
returning to other processing through step 626.

Assuming that the drop delay is now complete, the
routine branches at 6325 to advance to step 634 to deter-
mine if the stacker bucket tines have passed the first
staging position. This is determined by the number of
pulses accumulated from the encoder pick-up 116,
shown in FIG. 4a. Each pulse represents an increment
of distance travelled by the bucket and a predetermined
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number of pulses represents travel of the bucket to the
first staging position. In the event that the bucket has
not reached the first staging position, the routine
branches at 634q to step 630, maintaining brake 66 deac-
tivated and clutch 64 engaged to continue to move the

bucket 30 toward the first staging position.

In the event that the number of pulses accumulated
by encoder 116 indicates that the bucket has reached the
first staring (one-half) position, the routine branches at
6345 and advances to step 636 to examine the newspa-
per counter accumulating pulses from sensor 20 to de-
termine if the counter has reached a count which is
representative of one-half of a complete batch. In the
event that this representative court has not been
reached, the program branches at 636a to advance to
step 624, deactivate clutch 64 and activate brake 66,
allowing the signatures representing a count of one-half
of a full batch counted by the counter.

In the event that the count is representative of a first
staging count, the program branches at 6364 to step 638,
at which time the controller 24 examines the accumu-
lated count of pulses developed by the encoder pick-up
116 to determine if the bucket has moved to the second
(three-quarter) staging position. In the event that the
bucket has reached the second staging at which time the
counter should have accumulated a count representa-
tive of three-quarters of a signature batch, the program
branches at 638b to advance to step 640. In the event
that the bucket has not yet reached the second (three-
quarters) staging position, the program branches to
638a, causing the clutch 64 to be maintained activated
and causing the brake 66 to be maintained deactivated at
Step 630, whereupon controller 24 returns to one of the
other processing routines through step 626.

In the event that the bucket has reached the second
staging position at the time program step 638 is reached,
the program branches at 6385 to step 640, to determine
if three-quarters of the signatures which will make up
the batch presently being formed have been counted. In
the event that three-quarters of the signatures have yet
to be counted, the program branches at 640a to step 624,
causing brake 66 to be activated and clutch 64 to be
deenergized to provide additional time for the signa-
tures to reach the bucket.

In the event that three-quarters of the signatures have
been counted, the program branches at 6405 to step 630,
causing brake 66 to be deactivated and clutch 64 to be
activated, to enable the bucket to move from the three-
quarters position 604 shown in FIG. 4b, toward the
home position. |

Each time the steps 630 and 624 are completed, the
controller 24 returns to other processing routines and
within an interval measured in milliseconds, returns to
the routine shown in FIG. 44 to monitor the stacking
section at intervals sufficient to be assured of proper
operation of the stacking section and yet avoid the need
to be constantly monitoring the stacking section with-
out mterruption.

Although the above-described routine provides for
first and second staring operations, it should be under-
stood that other staging positions may be selected pend-
ing only upon the needs of the particular application. In
addition, additional staging operations may be provided
for more than two staging positions. For example, three
staging positions may be examined, including 40%, 60%
and 80% batch staging positions. Alternatively, other
choices may be made, dependent upon the needs of the
particular application.
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A latitude of modification change and substitution is
intended in the foregoing disclosure, and in some in-
stances, some features of the invention will be employed
without a corresponding use of other features. Accord-
ingly, it 1s appropriate that the appended claims be con-
strued broadly and in a manner consistent with the spirit
and scope of the invention herein.

What is claimed is:

1. Stacker apparatus comprising a plurality of buck-
ets;

means for moving the buckets through a stacking

region between a home position and a drop posi-
tion;

means for delivering a stream of overlapping signa-

tures to said buckets as they move through a stack-
ing region;

latch means for releasably latching a bucket in the

home position;

means for counting signatures delivered to said stack-

Ing region;
first sensing means for generating signals representing
the movement of a bucket from the home position
towards the drop position; |
means for accumulating said signals when said latch-
ing means is released:;

means for periodically examining the accumulating

means;

first staging means activated by said examining means

and responsive to said counting means and said
sensing means for either halting said moving means
when said accumulating means reaches a first pre-
determined value and said counting means has not
reached a first predetermined count, or for generat-
ing a control signal to operate said moving means
when said accumulating means reaches said first
predetermined value and said counting means has
reached said first predetermined count.
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2. The stacker apparatus of claim 1 further compris-

ing:
second staging means activated by said first staging
means and. responsive to said accumulating means
reaching a second predetermined value and said
counting means not reaching a second predeter-
mined count for halting said moving means.

3. The stacker apparatus of claim 2, wherein said
second staging means does not halt said moving means
when said accumulating means reaches said second
predetermined value and said counting means reaches
said second predetermined count.
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4. The stacker apparatus of claim 3 further compris-

ing means responsive to a change in condition of said
moving means from moving to halting or from halting
to moving for indicating the completion of a staging
operation to enable the initiation of other activities.

5. The stacker apparatus of claim 4 further compris-
ing a motor;

said moving means including clutch means selec-

tively coupling said moving means to said motor
when not halted by said staging means and decou-
pling said moving means from said motor when
halted by either of said staging means.

6. The stacker apparatus of claim 5 further compris-
ing brake means for braking said moving means when-
ever said clutch means decouples said moving means
from said motor and for releasing said moving means

whenever said clutch means couples said moving means
to said clutch means.
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7. The stacker apparatus of claim 2 further compris-
ing means activated by said periodic examining means
for halting said moving means when a bucket has
reached said home position.

8. A method for operating a stacker having a plurality
of buckets and means for moving the buckets through a
stacking region between a home position and a drop
position;

means for delivering a stream of overlapping signa-

tures to said buckets as they move through to said
stacking region;

latch means for releasably latching a bucket in the

home position;

means for counting signatures delivered to said stack-

ing region;

first sensing means for generating signals representing

the movement of a bucket from the home position
towards the drop position;

means for accumulating said signals when said latch-

Ing means is released;

the method comprising the steps of:

initiating a staging cycle at periodic intervals;

examining said home position upon initiation of a

staging cycle; |

halting the moving means when a bucket has reached -

the home position,

indicating the end of a staging routine when said

moving means changes its operating state;
examining the accumulating means if no bucket has
reached the home position; and

preventing the halting of the moving means if the

accumulating means has reached a first predeter-
mined value, which value indicates that the bucket
has reached a first staging location and indicating
the completion of a staging routine;

examining the counting means when the accumulat-

ing means value indicates that the bucket has
reached the first staging location;

halting the moving means if the bucket has reached

the first staging location and the count in the count-
ing means indicates that the number of signatures
delivered to the bucket has not reached a first stag-
ing count; and

indicating that a staging routine has been completed.

9. The method of claim 8 further comprising the steps
of:

examining the accumulating means when the count-

ing means reaches said first staging count to deter-
mine 1if the bucket has reached a second staging
location;
preventing halting of the moving means if the bucket
has not reached the second staging location and
indicating the completion of a staging routine;

examining the counting means when the bucket has
reached the second staging location;

halting the moving means if the count has not

reached a count representing the second staging
count and indicating the completion of a staging
routine;

preventing the halting of the moving means if the

bucket has received the second staging count of
signatures and indicating the completion of a stag-
ing routine.

10. The method of claim 9, wherein a periodic initia-
tion of said staging routine is executed only if an indica-
tion of a completed staging routine has occurred.

11. A signature stacker, comprising:

at least one signature support;
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means for moving the signature support through a
stacking region;

means for delivering a stream of signatures to the
signature support as the signature support moves
through the stacking region;

means for counting signatures delivered to the stack-
Ing region;

means for monitoring the position of the signature
support as it moves through the stacking region;
and

means for controlling the movement of the signature
support through the stacking region by synchroniz-
ing movement of the signature support into prede-
termined positions in the stacking region with the
delivery of a corresponding predetermined count
of the signatures to the signature support.

12. A signature stacker, comprising:

at least one signature support;

means for moving the signature support through a
stacking region;

means for delivering a stream of signatures to the
signature support as the signature support moves
through the stacking region;

means for counting signatures delivered to the stack-
ing region;

means for monitoring the position of the signature
support as it moves through the stacking region;
and

means for controlling the movement of the signature
support through the stacking region by synchroniz-
ing incremental movement of the signature support
through the stacking region with the delivery of a
corresponding predetermined count of the signa-
tures to the signature support.

13. A signature stacker, comprising:

at least one signature support;

means for moving the signature support through a
stacking region;

means for delivering a stream of signatures to the
signature support as the signature support moves
through the stacking region;

means for counting signatures delivered to the stack-
ing region; |

means for monitoring the position of the signature
support as it moves through the stacking region;
and

means responsive to the counting means and the mon-
itoring means for delaying movement of the signa-
ture support by the moving means when the signa-
ture support reaches a predetermined position in
the stacking region and the counting means has not
reached a predetermined count for the predeter-
mined position reached by the signature support.

14. A signature stacker, comprising:

at least one signature support;

means for moving the signature support through a
stacking region;

means for delivering a stream of signatures to the
signature support as the signature support moves
through the stacking region:

means for counting signatures delivered to the stack-
ing region;

means for monitoring the position of the signature
support as it moves through the stacking region:
and

means responsive to the counting means and the mon-
itoring means for delaying movement of the signa-
ture support by the moving means whenever the

signature support reaches any one of a plurality of
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predetermined positions in the stacking region and
the counting means has not reached a predeter-
mined count which represents the number of signa-
tures which should be delivered to the signature
support when the signature support occupies one
of saild predetermined positions.

15. A method for stacking signatures, comprising:

moving a signature support through a stacking re-
gion;

delivering a stream of signatures to the signature
support as the signature support moves through the
stacking region;

counting signatures delivered to the stacking region;

monitoring the position of the signature support as it
moves through the stacking region; and

controlling the movement of the signature support
through the stacking region by synchronizing
movement of the signature support into predeter-
mined positions in the stacking region with the
delivery of a corresponding predetermined count
of the signatures to the signature support.

16. A method for stacking signatures, comprising:

moving a signature support through a stacking re-
gion;

delivering a stream of signatures to the signature
support as the signature support moves through the
stacking region;

counting signatures delivered to the stacking region;

monitoring the position of the signature support as it
moves through the stacking region; and

controlling the movement of the signature support
through the stacking region by synchronizing in-
cremental movement of the signature support
through the stacking region with the delivery of a
corresponding predetermined count of the signa-
tures to the signature support.

17. A method for stacking signatures, comprising:

moving a signature support through a stacking re-
gion;

delivering a stream of signatures to the signature
support as the signature support moves through the
stacking region;

counting signatures delivered to the stacking region;

monitoring the position of the signature support as it
moves through the stacking region; and

delaying the movement of the signature support
when the signature support reaches a predeter-
mined position in the stacking region and the
counting means has not reached a predetermined
count for the predetermined position reached by
the signature support.

18. A method for stacking signatures, comprising:

moving a signature support through a stacking re-
gion;

delivering a stream of signatures to the signature
support as the signature support moves through the
stacking region;

counting signatures delivered to the stacking region;

monitoring the position of the signature support as it
moves through the stacking region; and

delaying the movement of the signature support
whenever the signature support reaches any one of
a plurality of predetermined positions in the stack-
ing region and the counting means has not reached
a predetermined count corresponding to the prede-

termined position reached by the signature sup-

port.
* - ¥ % *
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